The objectives of this review paper are (I) the analysis based on previous studies of whether hatha yoga exercises fulfil the recommendation for the level of physical activity recommended by the WHO and ACSM; (II) the recommendation for how to arrange weekly hatha yoga practice, which can be considered a health-related physical activity; and (III) the analysis of the benefits of a regular hatha yoga workout in view of scientific studies, in particular regard to the prevention of diseases of civilization and improvement in health-related physical fitness. Based on previous studies, only dynamic Sun Salutations of yoga exercises (Suryanamaskar) are moderate-intensity physical activity, and therefore must be performed at least 5 days a week in 30 min duration or 150 min per week meet the recommendation. Hatha yoga meets the recommendations regarding types of exercise, because it includes poses improving muscular strength and endurance, flexibility, and balance. Dynamic sequences of Sun Salutation can be regarded as aerobic exercises. Regular hatha yoga training may be an intervention for the primary and secondary prevention of diseases of civilization. Yoga exercises were found to produce reductions in diastolic blood pressure; to improve cardiorespiratory system and metabolic parameters; to correct posture; to reduce back pain; to prevent obesity; to lower blood glucose level; to be beneficial for stress and depression; to relieve perceived pain; and to improve functional fitness and perceived quality of life. Hatha yoga also improves physical fitness, especially in regards to health-related fitness. In the context of the recommendation and reported benefits, hatha yoga is the health-related physical activity.
Background
Physical activity (PA) is a duty of modern man. PA is interrelated with health and quality of life. Research findings clearly show of the importance of PA in the prevention and treatment of the diseases of civilization [48] . This mainly applies to cardiorespiratory diseases, metabolic diseases, and musculoskeletal disorders including osteoporosis, back pain and arthritis [5, 7, 23, 24, 31, 39] . The aetiology of these diseases is in fact identified with the wrong lifestyle of the present generations, especially with low PA (hypokinesia) and improper nutrition [9] .
Hatha yoga (physical exercises of yoga) is a form of recreational physical activity. It is a part of yoga as an Indian philosophical system integrating the mind and the body through physical postures. Yoga comprises the lifestyle, meditation, pranayama and yoga postures (asanas).
Over the years, yoga has undergone many transformations and has changed its reception. Currently, yoga is considered one of fitness forms defined as forms of body and mind. Hatha yoga includes dozens of different positions and their variations called 'asanas'. Hatha yoga is based on slow or fast and smooth entry into, duration in, and exit from the pose. There are many kinds of hatha yoga, including more dynamic sequences of poses combined with the breath. Regular hatha yoga practice has many health benefits.
The objectives of this paper are (I) the analysis based on previous studies of whether exercises of hatha yoga fulfil the recommendation for the level of physical activity recommended by various institutions (WHO, ACSM); (II) the recommendation for how to arrange weekly hatha yoga practice which can be considered a health-related physical activity in the context of the ACSM or WHO recommendation; and (III) the analysis of the benefits of a regular hatha yoga workout in view of scientific studies, in particular regards to the prevention of diseases of civilization and improvement in health-related physical fitness.
Recommendations for health-related physical activity
To consider undertaken PA as health-related, it should feature appropriate qualitative and quantitative parameters [22, 48] comprising intensity, frequency, volume and type of physical activity.
The World Health Organization [48] makes the following recommendations for adults aged 18-64 yr: do at least 150 min of moderate-intensity aerobic PA throughout the week or do at least 75 min of vigorous-intensity aerobic PA throughout the week or an equivalent combination of moderate -and vigorous-intensity activity. Aerobic activity should be performed in bouts of at least 10 min duration. On a scale relative to an individual's personal capacity, moderate-intensity PA is usually a 5 or 6 on a scale of 0-10, and vigorous-intensity PA is a 7 or 8 on the same scale. Furthermore, muscle-strengthening activities should be done involving major muscle groups on 2 or more days a week [48] .
According to the American College of Sports Medicine (ACSM) and the American Heart Association (AHA) recommendations to promote and maintain health, all healthy adults aged 18 to 65 yr need moderate-intensity aerobic (endurance) PA for minimum of 30 min on 5 days each week or vigorous-intensity aerobic PA for a minimum of 20 min on 3 days each week. Combinations of moderate -and vigorous-intensity PA can be performed to meet this recommendation [22] . All energy expenditure (EE) related to PA should be above 500-1000 METs/min per week [11] . Just as with the WHO's recommendation, PA should be performed in bouts of at least 10 min duration. Moreover, every adult should perform activities that maintain or increase muscular strength and endurance a minimum of 2 days each week. It is recommended that individuals should perform 8-10 exercises using the major muscle groups on two or more nonconsecutive days each week [22] . It is also recommended that they perform activities to increase flexibility, balance, agility and coordination [11] . Activities that increase flexibility should be performed using the major muscle and holding the position at least 60 seconds, a minimum of 2-3 days each week [11] . Stretching exercises should be included in the warm up and cool down [33] .
Does hatha yoga fulfil the recommendations?
Physical yoga (hatha yoga) includes the exercises in standing poses, sitting poses, laying poses, supine and prone poses, poses involving hand support, balance poses and more. There are mostly static positions, which the practitioner is lasting from over a dozen seconds to several minutes. Depending on the complexity of the positions, dynamic transitions, and the efficiency of the practitioner or the extent of his/her advancement, the performance of the individual poses carries a different EE and is associated with various heart rate training. Clay et al. (2005) , in their study including 26 male and female students aged 19-26 yr (mean 23), reported that during the 30 min yoga workout, maximal oxygen consumption, EE [METS, kcal/min], heart rate training and percentage of HR max of the studied subjects are significantly lower than during marching at a speed of 5.6 km/h (defined as adequate exercise to improve cardiorespiratory fitness) [8] . The authors found that hatha yoga is a training of low intensity and therefore does not meet the ACSM recommendation for levels of PA for improving or maintain cardiorespiratory fitness. However, the intensity of the Sun Salutation (Suryanamaskar) authors determined at the level of 3.74 METs and 67% of HR max [8] , which places the intensity of the exercises at a moderate level, thus fulfilling the ACSM recommendations.
Ray et al. (2011), in their study involving 20 men aged 27.4 ± 3.45 yr (yoga instructors practising yoga 6-10 yr), stated the intensity at a level that does not exceed 1-2 METs and up to 30% VO 2max [35] . It should be noted that the subjects performed only seated positions, lying and reversed, and the position of the cobra and bow, and the highest-intensity hatha yoga exercise sequences were recorded for Suryanamaskar and standing positions [8, 20, 35] .
The results of the 2007 Hagins et al. study involving 20 intermediate -to advanced-level yoga practitioners (age 31 ± 8 yr) showed that the EE of the entire yoga session represented a low level of PA, comparable to marching at a speed of 3.2 km/h, and did not meet the recommendation regarding the level of PA beneficial for improving cardiorespiratory fitness, determined at least 3 METs [20, 22] . The mean value of energy expenditure of yoga averaged across the entire session was 2.5 METs, and an average training HR was 93.2 BPM, which accounted for 49% of HR max and also was lower than the training HR recommended by the ACSM, amounting to 55% of HR max [20, 33] . The highest EE (2.9 METs) and HR training (103.5 BPM) was recorded during Suryanamaskar [20] .
In the Bhutkar et al. study, the subjective feeling of effort intensity in Suryanamaskar, based on the Borg scale, when evaluated by men, corresponded to a 50% VO 2max and, when evaluated by women, corresponded to a 75% VO 2max [3] . Thus, yoga training with Suryanamaskar that exceeds the minimum bout of 10 min can contribute some portion of the recommended PA to improve cardiorespiratory endurance in unfit or sedentary individuals [20] .
Based on the compendium of PA developed by Ainsworth et al. (2011), the EE of hatha yoga is 2.5 METs, the EE of power yoga (the most dynamic hatha yoga) is 4 METs and the EE of Suryanamaskar is 3.3 METs [1] .
Besides adequate intensity of PA, the type of exercise (aerobic, strength, flexibility and balance) is also important. Hatha yoga includes poses shaping muscle strength and endurance (e.g., asanas support balance on one's hands, standing asanas), poses using one's own body weight, poses shaping balance, and poses shaping flexibility. Furthermore, the dynamic transition from one position to another shapes agility and coordination, as well as the balance. The dynamic performing of Suryanamaskar we can regard as aerobic exercises. Thus, hatha yoga training could meet the recommendations regarding the type of exercises. However, much depends on individual fitness of the practitioner, his/her advancement, and primarily on the chosen postures during yoga training. For fit individuals only dynamic Suryanamaskar or power yoga may be appropriate, recommended as a health prevention intensity. Proper selection of exercises for yoga training, its duration and frequency, and optional supplementation with other forms of PA are crucial to maintain and improve physical fitness.
Weekly yoga workout (poses, intensity, duration and frequency)
In order to maintain a moderate-intensity exercise, you must perform Suryanamaskar exercises and dynamic transitions during the standing postures sequence, which can also be included into the sequence of Suryanamaskar. The duration of this part of the yoga training should be at least 30 min. The moderate intensity of the exercise can also be achieved during the balancing on the hands sequences, but those poses require some skill and advancement of the practitioner.
The frequency of yoga training, because of its moderate or low intensity, should be at least 5 times a week for 60-90 min duration, if a practitioner is not involved in other forms of moderate -or vigorous-intensity PA. In the case of involving different, mainly aerobic or strength PA, the hatha yoga workout can be treated as stretching or preventive exercises for back pain. Then, the practitioner should focus on poses shaping flexibility, poses elongating the spine, twisting poses, reversed poses and relaxation. In that case, hatha yoga training should be 2 to 3 times a week, for about 45-90 min. However, if we treat hatha yoga only as stretching exercises, asanas shaping flexibility should be performed even daily or at least 3 times a week about 10-15 min, and we must hold the pose for 30-60 seconds.
Hatha yoga training should include the following groups of poses (the names of poses are given also in Sanskrit): − pose shaping proper posture, i.e., Mountain pose (Tādāsana [16] .
Most of the hatha yoga poses meet more than one objective, e.g., upward bow pose (Urdhva Danurāsana), is a prone pose, pose extending chest muscles, and pose strengthening upper and lower limb muscles.
According to the methods of conducting fitness classes, hatha yoga training consists of 3 parts: − the initial, which contains instructions for participants, questions about any medical conditions precluding the exercise of some asanas (in the case of group activities), and performance of the Mountain pose with special attention to the positions of each parts of the body and elongation of the spine; − the main part, which includes Suryanamaskar as a dynamic warm up; standing asanas in sagittal, frontal and transverse planes; balance poses; muscle-strengthening poses; muscle-extending poses; prone poses; and sitting poses; − the end part intended for lying poses, reversed poses and relaxing poses. Of course, hatha yoga training must be tailored to the age, health, physical fitness and the ability of practitioners. Therefore, exercises, dynamic moves, jumps, numerous arm support poses or reversed poses will not be suited for everyone.
Health benefits of regular yoga training in the context of civilization diseases prevention
Regular practice of hatha yoga may be the important intervention for the primary and secondary prevention of diseases of civilization. Based on the results of previous studies, yoga exercises were found, among other things, to produce reductions in diastolic blood pressure; to improve cardiorespiratory system [21, 30, 34, 42] , respiratory system [4, 49] and metabolic parameters [40] ; to correct posture [13, 14, 15, 19] ; to reduce back pain [26, 46] ; to help in the management of those with urological disorders [36] ; to prevent obesity [29] ; to lower blood glucose level and to contribute to the better control of type II diabetes [25, 37] . Yoga has also been found to be beneficial for stress and depression [41, 47] . The beneficial effect of hatha yoga was also found in women with osteoporosis. This study revealed that regular yoga practice could relieve perceived pain, improve functional fitness and improve perceived quality of life [50] .
Devasena i Narhare (2011), in their study involving 20 women and 30 men aged about 40 yr, reported a significant decrease in HR rest as well as systolic and diastolic blood pressure as a result of 6-month hatha yoga practice including breathing and concentrating exercises [10] . Murugesan et al. (2000) also proved that as a result of 11-week hatha yoga training performed 6 times weekly for 60 min, there was a decrease in systolic and diastolic blood pressure [30] . In the context of the studies mentioned above, hatha yoga can be a form of physical activity recommended for, among others, the prevention of hypertension, especially for individuals in middle and old age.
Previous studies also found that despite low energy expenditure, hatha yoga can be important in the primary and secondary prevention of cardiorespiratory disease and prevention of obesity [21, 40, 42] . Performing more difficult and more dynamic poses for 90 min causes expenditure of 250 kcal, which is appropriate in the management of body weight [8] .
Hatha yoga exercises shape the habit of proper posture, enhance postural muscles and improve flexibility. Elongation of the spine, typical for hatha yoga poses, reduces overloads of passive apparatus of motion, thus reducing back pain. Assessment of the shape of the anterior-posterior spinal curvatures among people over 55 yr old showed a reduction of excessive thoracic kyphosis and lumbar lordosis as a result of the weekly 90-minute hatha yoga training for 8 months [13] .
Effects of hatha yoga training on the health-related aspects of physical fitness
Previous studies focused on the effects of hatha yoga on physical fitness assessed, among others, the effects on flexibility [12, 17, 18, 27, 44] , muscle strength and endurance [3, 27, 44] , cardiorespiratory fitness [2, 27, 34] , balance [38, 45] , reaction time [28] and body composition [2, 3, 40] .
Ramos-Jiménez et al. (2009) proved in their study that a 90-minute program of intensive hatha yoga improves cardiorespiratory fitness in women aged 43.2 ± 3.1 and 62.2 ± 5.9 practising hatha yoga [34] . Assessment of the effects of 60-minute Suryanamaskar performed 6 days a week showed a significant increase in muscle strength and endurance, especially in the upper body, as well as weight loss and BMI reduction in men and women aged 18-20 yr [3] . Madanmohan et al. (1992) , in their study involving healthy men aged 18-21 yr attending yoga classes 6 days a week for 12 weeks in 30 min duration, revealed a significant reduction in reaction time, which could be due to an enhanced processing ability of the central nervous system [28] . There was also an increase in maximum expiratory and inspiratory pressure, breath holding time (by improving the strength of expiratory and inspiratory muscles), and hand grip [28] .
Tran et al., in their study of 11 women and 3 men aged 18-27 yr who attended 32 classes of physical yoga combined with 10 min of breathing exercises and 10 min of relaxation (90 min, 4 times a week for 8 weeks), exhibited improvement in the muscular strength of elbow flexors and extensors and knee extensors; improvement in the muscular endurance of knee flexors; improvement in flexibility of the ankle and shoulder joints; enhancement of the range of extension and flexion of the trunk; and increase in maximal oxygen uptake [44] . In the same study authors did not find the significant changes in body composition, expired ventilation, HR max , or pulmonary function (FVC, FEV). Based on percentage changes, the most improvement was found in flexibility [44] .
Lau et al. revealed a significant increase in VO 2max , muscle strength and endurance, and flexibility in the lower back and hamstrings in groups of men and women with a mean age of 52 ± 7.5 who practised yoga for 12-weeks (60 min per week) compared to control groups. In a group of women, the authors also noticed significant decrease in HR rest [27] . Grabara and Szopa (2015) found an increase in flexibility of the spine and hamstrings in 56 women aged 50-79 yr who were attending yoga classes 90 min per week for 20 weeks [17] . Bera and Rajapurkar (1993) showed significantly lower body fat, the improvement of bone density and cardiorespiratory fitness in boys aged 12-15 yr practising yoga (for 1 yr, 3 days a week for 45 min duration) compared to sedentary individuals [2] . Ülger and Yağlı (2011) found the significant improvement of balance in women with musculoskeletal disorders aged 30-45 yr who practised hatha yoga 2 days a week for 4 weeks [45] . Nick et al. also indicated an improvement of balance and decreasing fear of falling in people aged 60-74 yr after hatha yoga training 2 days a week for 8 weeks [32] .
It is worth emphasizing that hatha yoga is a very good activity for the elderly. There is the special program of hatha yoga called 'silver yoga exercises', and it is recommended for older people in order to improve their physical fitness and promote health [6] . The results of a study involving individuals over 60 yr proved a significant increase of joint mobility and improvement of functional fitness and perceived quality of life due hatha yoga training 2 days per week for 60 min for a period of 14 weeks [12] . The results of another study confirmed an increase of flexibility, endurance of lower limb muscles, and reduction of systolic blood pressure in elderly people practising yoga [6] .
Conclusions
The objective of this paper was, among others, the analysis of whether hatha yoga meets the recommendation for the level of physical activity recommended by various institutions. Based on the previous studies it could be concluded that only dynamic Sun Salutations (Suryanamaskar) are moderate-intensity physical activity, when performed at least 5 days a week in 30 min duration or 150 min per week to meet the recommendations. Dynamic varieties of Suryanamaskar can be regarded as aerobic exercises due to the documented benefits of yoga improving cardiorespiratory fitness. Hatha yoga also meets the recommendations regarding type of exercise, because it includes poses improving muscular strength and endurance, flexibility, and balance.
Regular hatha yoga training may be an intervention for the primary and secondary prevention of diseases of civilization, which has been confirmed in previous studies. Hatha yoga also improves physical fitness, especially in regards to health-related fitness.
In the context of the recommendation and reported benefits hatha yoga is the health-related physical activity.
